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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(i) APPLICANT: 

(A) NAME: RHONE - POULENC RORER S.A. 

(B) STREET: 20, avenue Raymond ARON 

(C) CITY: ANTONY 

(E) COUNTRY: FRANCE 

(F) POSTAL CODE: 92165 

(ii) TITLE OF INVENTION: NOVEL TOPOISOMERASE IV, 
CORRESPONDING NUCLEOTIDE SEQUENCES AND USES. 

(iii) NUMBER OF SEQUENCES : 14 

(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: tape 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentln Release #1.0, 
Version #1.25 (EPO) 

(2) INFORMATION FOR SEQ ID NO: 1: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 4565 base pairs 

(B) TYPE: nuol ic acid 

(C) STRAND EDNESS : doubl 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: cDNA 



(iii) HYPOTHETICAL: NO 



(iii) ANTISENSE: NO 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Staphylococcus aureus 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: Is 



10 20 30 40 " SO 00 

GAATTCCGAC CTXCCTTTGC AGGAGGCGAA ATCATTGGCA ATGAATAAAC AAAATAATTA 
CTTAAGGCTG CATGCAAACG TCCTCCGCTT TACTAACCCT TACTTATTTG TTTTATTAAT 

70 80 90 100 110 120 

TTCAGATGAT TCAATACAGG TTTTAGACGG GTTAGAAGCA GTTCGTAAAA GACCTGGTAT 
AAGTCTACTA A5TTATGTCC AAAATCTCCC CAATCTTCGT CAAGCATTTT CTGGACCATA 

130 140 150 160 170 180 

CTATATTGGA TCAACTGATA AACGGGGATT ACATCATCTA GTATATGAAA TTCTCGATAA 
CATATAACCT AGTTGACTAT TTGCCCCTAA TGTAGTAGAT CATATACTTT AACAGCTATT 
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190 200 210 220 230 240 

C7CCGTCGAT GAAGTATTGA ATGGTTACGG TAACGAAA7A GATGTAACAA TTAATAAAGA 
GAGGCAGCTA CTTCATAACT TACCAATGCC ATTGCTTTAT CTACATTGTT AATTATTTCT 

250 260 270 2B0 290 300 

TGCTAGTATT TCTATAGAAG ATAATGGACG TGGTATGCCA ACAGGTATAC AT^ATCAGG 
ACCAT"XTXA AGATATCTTC TATTACCTGC ACCATACGGT TGTCCATATG TATTTAGTCC 

310 320 330 340 350 360 

TAAACCifcCA GTCGAAGTTA TCTTTACTGT TTTACATGCA GGAGGTAAAT TTGGACAAGfr 
AT7TCGCTGT CAGCTTCAAT AGAAATGACA AAA7GTACGT CCTCCATTTA AACCTGTTCC 

370 380 390 400 410 420 

TGGCTATAAA ACTTCAGGTG CTCTTCACGG CCTTGGTGCT TCAGTGGTAA ATGCATTGAG 
ACCGATATTT TGAAGTCCAC CAGAAGTGCC GCAACCACGA AGTCACCATT TACGTAACTC 

430 440 4SO 460 470 480 

TGAATGGCTT GAACTTGAAA TCCATCGAGA TGGTAATATA TATCATCAAA CTTTTAAAAA 
ACTTACCGAA CTTCAACTTT AGGtAGCTCT ACCATTAXAT ATACTAGTTT CAAAATTTTT 

490 500 510 520 530 540 

CGGTGGTTCG CCATCTTCAC GTTTAGTGAA ^AAAGGTAAA ACTAAGAAAA CAGGTACCAA 
GCCACCAACC GGTAGAAGTC CAAATCACTT TTTTCCATTT TGATTCTTTT GTCCATGGTT 

550 560 570 580 590 600 

AGTAACATTT AAACCTGATG ACACAATTT? TA&AGCATCT ACATCATTTA ATTTTGATCT 
TCATTGTAAA TTTGGACTAC TGTGTTAAAA ATTTCGTAGA TGTAGTAAAT TAAAACTACA 

610 620 630 640 650 660 

TT7AAGTGAA CGACTACAAG AGTCTGCGTT CTTATTGAAA AATTTAAAAA TAACGCTTAA 
AAATTCACTT GCTGATGTTC TCAGACGCAA GAATAACTTT TTAAATTTTT ATTGCGAATT 

670 680 690 700 710 720 

TGATTTACGC AGTGGTAAAG ACCGTCAAGA GCATTACCAT TATGAAGAAG GAATGAAAGA 
ACTAAATGCG TCACCATTTC TCGCAGTTCT CGTAAXGGTA ATACTTCTTC CTTAGTTTCT 

730 740 750 760 770 780 

GTTTGTTAGT TATCTCA^TG AAGGRAAAGA A GTTTT GCAT GACCTCCCTA CATTTTCAGG 
CAAACAATCA ATACAGTTAC TTCCTTTTCT TCAAAACGTA CTGCACCGAT CTAAAAGTCC 

790 800 610 «i 620 830 840 

TGAAGCAAAT GGTATAGAG5 TAGACCTAGC TTTCCAATAT AATGATCAAT ATTCAGAAAG 
ACTTCGTTTA CCATATCTCC ATCTGCATCG AAAGGTTATA TTACTACTTA TAAGTCTTTC 

650 860 870 880 890 900 

TATTTTAAGT TTTCTAAATA ATGTACGTAC TAAAGATG5T CCTACACAtC AAGTTGCTTT 
ATAAAATTCA AAACATTTAT TACATGCATC ATTTCTACCA CCATGTGTAC TTCAACCAAA 

910 920 930 940 950 960 

TAAAACA^CA ATGACACGCC TATTTAATGA TTATGCACGT CCTATTAATG AACTTAAAAC 
ATTTTGTCGT TACTCTGCGC ATAAATTACT AATACCT GCA GCAXAATTAC TTGAATTTTG 

970 980 990 1000 1010 1020 

AAAAGATAAA AACTTAGATG CTAATGATAT TCGTGAAGGT TTAACAGCTG TTGTGTCTGT- 
TTTTCTATTT TTGAATCTAC CATTACTATA AGCACTTCCA AATT6TCGAC AACACAGACA 

1030 1040 1050 1060 1070 1OB0 

TCGTATTCCA GAA6AATTAT TGCAATTTGA AGGACAAACG AAATCTAAAT TGC6TACTTC 
AGCATAAGGT CTTCTtAATA ACGTTAAACT TCCTGTTTGC TTTAGATTTA ACCCATGAAG 
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1090 1100 1110 1120 1130 . 1140 

TGAAGCTAGA AGTGCTGTTG ATTCAGTTGT TGCAGACAAA TTGCCATJCT ATTTAGAAGA 
ACTTCGATCT TCACGACAAC TAAGTCAACA ACGTCTGTTT AACGGTAAGA TAAATCTTCT 

1150 1160 1170 1180 1190 1200 

AAAAGGACAA tTGTCTAAA? CACTTGTGAA AAAAGC&ATT AAAGCACAAC AAGCAAGGGA 
TTTTCCTGTT AACACATTTA GTGAACACTT TTTTCGCTAA TTTCGTGTTG TTCGTTCCCT 

1210 1220 12J0 1240 1250 1260 

AGCTGCACCT AAAGCTCGTC AAGATGCTCG TTCAGGTAAG AAAAACAAGC GTAAAGACAC 
TCGACG7GCA TTTCGAGCAC TTCTACGAGC AAGTCCATTC TTTTTGTTCG CATTTCTGTG 

1270 1280 1290 1300 1310 1320 

TTTGCTATCT GGTAAATTAA CACCTGCACA AAGTAAAAAC ACTGAAAAAA ATGAATTGTA 
AAACGATAGA CCATTTAATT CTGGACGTGT TTCATTTTTG TGA C TTTTTT TACTTAACAT 

1330 1340 1350 1360 1370 1380 

TTTAGTCGAA GGTGATTCTG CGGGAGGTTC AGCAAAACTT GGACGAGACC GCAAJlTTCCA 
AAATCAGCTT CCACTAAGAC GCCCTCCAAG TCCTTTTGAA CCT6CTCTGG CGTTTAAGGT * 

1390 1400 1410 1420 1430 1440 

AG C GAT ATT A CCATTACGTG GTAAG8TAAT TAATACAGAG AAAGCACGTC TAgAaGATAT 
TCGCTATAAT CGTAATGCAC CATTCCAPTA ATTATGTCTC TTTCGTGCAG ATCTTCTATA 

1450 1460 1470 1480 1490 1500 

ttttAaaaat GAACAAATTA ATAO^TTAT CCACACAATC GGGGCAGGCG TTGGTACTGA 
AAAATTTTTA CTTCTTTAAT TATGTTAATA GGTGTCTTAG CCCCGTCCGC AACCATGACT 

1510 - 1520- 1530 1540 1550 1560 

CTTTAAAATT GAAGATAGTA ATTATAATCG TGTAATTATT ATGACTGATG CTGATACTGA 
GAAATTTTAA CTTCTATCAT TAATATTAGC ACATTAATAA TACTGACTAC GACTATGACT 

1570 1580 1590 1600 1610 1620 

TGCTGCGCAT ATTCAAGTGC TATTGTTAAC ATTCTTCTTC AAfrTATATGA AACCGCTTGT 
ACCACGCGTA TAAGTTCACG ATAACAATTC TAAGAAGAAG TTTATATACT TTGCCGAACA 

1630 1640 1650 1660 1670 1680 

TCAAGCAGGT CGTGTATTTA TTGCTTTACC TCCACTTTAT AAATTGGAAA AAGGTAAAGG 
AGTTCGTCCA CCACATAAAT AACGAAATGC AGGTGAAATA TTTAACrTTT TTCCATTTCC 

1690 1700 1710 1720 1730 1740 

CAAAACAAAG CGAGTTGAAT ACGCTTGGAC AGACGAAGAG CTTAATAAAT TGGAAAAAGA 
GTTTTGTTTC GCTCAACTTA TGCGAACCTG TCTGCTTCTC GAATTATTTA ACGTTTTTCT 

1750 1760 1770 1780 1790 * 1800 

ACTTGGTAAA GGCTTCACGT TACAACGTTA CAAAGGTTTG £GTGAAATGA ACCCTGAACA 
TGAACC\TTT CCGAAGTGCA ATGTTGCAAT GTTTCC&AAC CCACTTTAC? TGGGACTTGT 

1610 1620 1830 1840 1650 1660 

ATTATGGGAA ACGACGATGA ACCCAGAAAC XCGAACTTTA ATTCCTGTAC MCTT3AAGA 
TAATACCCTT TGCTGCTACT TGGCTCTTTG TGCTTGAAAT TAAGCACATG TTCAACTTCT 

1870 . I860 1890 1900 1910 1920 

TGAAGTGCGT TCATCTAAAC GTGTAACAAC ATTAATGGGT GACAAAGTAC AACCTAGACG 
ACTTCACGCA AGTAGATTTG CACATTCTTG TAATTACCCA CTGTTTCATG TTGGATCTGC 
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1930 1940 mo 1970 1980 

TGAATGGATT GAAAAGCATG TTGAGTTTGG TATGCAAGAG GACCAAACTA TTTTAGATAA 
ACTTACCTAA CTTTTCCTXC AACTCAAACC ATACGTTCTC CTCGTTTCAT AAAATCTATT 

1990 2000 2010 2020 2030 2040 

TTCTGAAGTA CAAGTCCTTG AAAATGATCA ATTTGATGAG GAGGAAA7CT ACTGACTGAA 
AAGACTTdAT CTTCACGAAC TTTTACI^TT TAAACTACTC CTCCTTrACA TCACTCACTT 

2050 2060 207Q 2080 2090 2100 

ATAATTCAAG atttatcact tgaagatstt ttaggtgatc gctttggaag atajagtaaa 

TATTAAGTTC TAAATACTGA ACTTCTACAA AATCCACTAC CGAAACCT*C tAXATCATTT 

2110 2120 2130 2140 2150 2160 

TATATTATTC AACACCCTCC ATTGCCACAT CTTCGTGATG CTTTAAAACC AGTACAACGT 
ATATAATAAG TTCTCGCACG TAACGCTCTA CAAGCACTAC CAAAJTTTGG TCATCTTGCA 

2170 2180 2190 2200 2210 2220 

CCTATTTTA/r ACCCAATCTA TTCAAGTCGT AATACACAC6 A TAAAAA TTT CCC TAAAA ST 
GCATAAAATA TGCGTTACAJ AAGTTCACCA TTATGTCTGC TATTTTTAAA GGCATTTTCA 

2230 2240 2250 2260 2270 2280 

GCGAAAACAG TCnGTGATGT TATTGGTCAA TATCATCCAC ATGGAGACTC CrCAGTGTAC 
CC C TT TTGTC AGCCACTACA AXAACCACTT ATAGTAGGTG TACCTCTGAG GAGTCACATC 

2290 2300 2310 2320 2330 234a 

GAAGCAXTGG TCCGTTTAAG TCAAGACTGC AAGTTACGAC ATGTCTTAAT AGAAATGCAT 
CTTCCTTACC AGGCAAATTC X3TTCTGACC TTCAATGCTG TACAGAATTA TCTTTACGTA 

2350 2360 2370 2380 2390 . 2480 

GGTAATAATG GTAGTATCGA TAA7GATCCG CCAGCGGCAA TCCCTTACAC TGAAGCTAAG 
CCATTATIAC CATCATAGCT ATTACTAGGC GGTCGCCjTT ACGCAATCTC ACTTCGATTC 

2410 2420 2430 2440 2450 2460 

TTAAGCTtAC TAGCTGAAGA GTTATTACGT GATATTAATA AAGAGACAGT TTCTTTCATT 
AATTCGAATG ATCGfcCTTCT CAAIAAIGCA CTATAATTAT TTCTCTGTCA AAGAAAGTAA 

2470 2480 2490 2500 2510 ?520 

CCAAACTATC ATGATACGAC ACTCGAACCA ATGCTATTGC CATCAAGfcTT TCCTAACTTA 
GGTTTGATAC TACTATGCTC TGAGCTTGGT TACCATAACC GTACrtCTAA AGGATTGAAT 

2530 2540 2550 2560 2570 2560 

CTAGTGAATG GTTCTACACG TATATCTGCA GGTTACGCGA CAGATATACC ACCACATAAT 
GATCACTTAC CAAGATGTCC ATATAGACGT CCAATGCGCT GTCTATATGG TGGTGTATTA 

2590 2600 2610 2620 „ 2630 2640 

TTAGCTGAAG TGATTCAAGC AACACTTAAA TATATTGATA ATCCGGATAT TACAGTCAAT 
AATC6ACTTC AtTAAGTTCG TTGTGAATTT ATATAACTAT TAGGCCTATA ATGTCAGTTA 

2650 2660 2670 2680 2690 2700 

CAATTAATGA AATATATTAA ACGTCCTGAT TTTCCAACTG GTGGTATTAT TCAAGCTATT 
GTTAATTACT TTATATAATT TCCAGGACTA AAAGCTTGAC CACCATAATA AGTTCCATAA 

2710 2720 2730 2740 2750 ;2760 

GATGGTATTA AAAAAGCTTA TGAATCAGGT AAAGCTAGAA TTATAGTTCG TTCTAAAGTT 
CTACCATAAT TT 1T TCGAAT ACTTAGTCCA TTTCCATCTT AATATCAACC AAGATTTCAA 

2770 2780 2790 „ 2800 .. 2810 2820 

GAAGAAGAAA CTTTACGCAA TGGACGTAAA CAGTTAATTA TTACTGAAAT T.CCATATGAA 

riTcrrcrrr gaaatgcgtt acctgcattt ctcaattaat aatgacttta aggtatactt 
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2630 2640 2650 2660 2670 2860 

GTGAACAAAG 6TAGCTTAGT AAAACGTATC GATGAATTAC GTGCTGACAA AAAAGTCGAT 
JCACTTGTTTC CATCGAA7XA TTTTGCATAG CTACTTAATG CACGACTCTT TTTTCAGCTA 

2690 2900 2910 2920 2930 2940 

ggtatcgttg aagtacgtga tgaaactgat agaactggtt tacgaatagc aattgaattg 
ccatagcJUc ttcatgcact actttgacta tcttgaccaa atgcttatcc ttaacttaac 

2950 2960 2970 2960 2990 3000 

AAAAAAGATG TGAACAGTGA ATCAATCAfcA AATTATCTTT ATAAAAACTC TGATTTACAff* 
TTTTTTCTAC ACTTGTCACT TAGTTAGTTT TTAATAGAAA TATTTTTGAG ACTAAATGTC 

30X0 3020 3030 3040 3050 3060 

ATTTCATATA ^^cj^qj^ GGTCGCTATT AGTGATGGTC GTCCAAAATT GATGGGTATT 
TAAAGT&TAT TAAAGTTGTA CC*GCGATAA TCACTACCAG CAG G TTTT A A CXACCCATAA 

3070 3060 3090 31C0 3110 3120 

CGTCAAATTA TAGATAGTTA TTTGAATCAT CAAATTGAGG TTGTTGCAAA TAGAACGAAG 
GCAGTTTAAT ATCTATCAAT AAACTTAGTA GTTTAACTCC AACAACGTTT ATCTTGCTTC * 

3130 3140 3150 3160 3170 3160 

TT7GAATTAG ATAATCCTGA AAAACGTATC CATATCGTTG AAGGTTTGAT TAAAGCGTTG 
AAACTTAATC TATTACGACT TTTTGCATAC GTATAGCAAC TTCCAAACTA ATTTCGCAAC 

3190 3200 3210 3220 3230 3240 

TCAATTTTAG ATAAAGTAAT CG£ATTGATT CGTAGCTCTA AAAACAAGCG TGACGCTAAA 
AGTTAAAATC TATTTCATTA GCTTAACTAA GCATCGAGAT TTTTGTTCGC ACTGCGATTT 

3250 3260 3270 3280 3290 3300 

GAAAACCTTA TCGAAGTATA CGAGTTCACA GAAGAACAGG CTGAAGCAAT TGTAATGTTA 
CTTTTGGAAT AGCTTCATAT GCTCAAGTCT CTTCTTGTCC GACTTCGTTA ACATTACAAT 

. 3310 3320 3330 3340 3350 3360 

CAGTTATATC GTTTAACAAA CACTGACATA CTTGCCCTTG M6CTGAACA TAAAGAACTT 
GTCAATATAG CAAATTGTTT GTGACTGTAT CAACGCGAAC TTCCACTTGT ATTTCTTGAA 

3370 3360 3390 3400 3410 3420 

GAAGCATTAA TCAAACAATT ACGTCATATT CTTGATAACC ATGATGCATT ATTGAATGTg 
CTTCGTAATT A CTTTGTTA A TGCAGTATAA GAACTATTGG TACTACGTAA TAACTTACAG 

3430 3440 3450 3460 3470 3480 

ATAAAAGAAG AATTG^TGA AATTAAAAAG AAATTCAAAT CTGAACGACT GTCTTTAATT 
T A TTTT C TTC TTAACTTACT TTAATTTTTC TTTAAGTTTA GACTTGCTGA CAGAAATTAA 

3490 3500 3510 3520 3530 3540 

GAAGCAGAAA TTGAAGAAAT TAAAATTGAC AAAGAAGTTA TGGTGCCTAG TGAAGAAGTT 
CTTCGTCTTT AACTTCTTTA ATTTTAACTG TTTCTTCAAT ACCACGGATC ACTTCTTCAA 

3550 3560 3570 3580 3590 3600 

ATTTTAAGTA TGACACCTCA TGGATATATT AAACGTACTT CTATTCGTAG CTTTAATGCT 
TAAAATTCAT ACTGTGCAGT ACCTATATAA TTTGCATGAA GATAAGCATC GAAATTACGA 

3610 3620 3630 3640 3650 3660 

AGCGCTGTTG AAGATATTGG TTTAAAAGAT GGT6ACAGTT TACTTAAACA TCAAGAAGTA 
TCGCCACAAC TTCTATAACC AAATTTTCTA CCACTGTCAA ATGAATTTGT AGTTCTTCAT 
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3670 3680 3690 3700 3710 3720 

AATACGCAAC ATACCGTACT ACTATTTACA AATAAAGGTC 6TTATCTATT TATACCA6TT 
TTATGCCTTC TATGGCATGA TCATAAATGT TTATTTCCAG CAATAGATAA ATATGGTCAA 

3730 3740 3750 3760 . 3770 3780 

CATAAATTAC GAGATATTCG TT6GAAAGAA TTGGGGCAAC ATCTATCACA AATAGTTCCT 
GTATTTAATG CTCTATAAGC AACCTTTCTT AACCCCGTTG TACATAGTCT TTAJCAACCA 

3790 3800 3610 3820 3830 3840 

ATCGAAGAAG ATGAAGTGGT TATTAATGTC TATAATGAAA AGGACTTTAA TACTGAXGCA 
TAC CTTCTT C TACTTCACCA AXAATTACAG ATATTACTTT TCCTGAAATT ATGACTACGT 

3650 3860 3870 3880 3890 3900 

TTTTATGTTT TTGCGACTCA AAATGGCATG ATTAAGAAAA CTApAGTGCC TCTATTTAAA 
AAAATACAAA AACGCTGACT TTTACCGTAC TAATTCTTTT CATGTCACGG AGATAAATTT 

3910 3920 . 3930 3940 3950 3960 

ACAACGCGTT TTAATAAACC TTTAATTGCA ACTAAAGTTA AAGAAAATGA TGAXTTGATT 
TGTTGCGCAA AATTATTTGG AAATTAACCT TGATTTCAAT TTCTTTTACT ACTAAACXAAr 

3970 3980 3990 4000 4010 4020 

AGTGTTATGC GCTTTGAAAA A^ATCAATTA ATTACCGTAA TTACAAATAA AGGTATGTCA 
TCACAATACG CGAAACTTTT TCTAGTTAAT TAATGGCATT AATGTTTATT TCCATACAGT 

4030 4040 . m 4050 4060 . 4070 4080 

TTAACGTATA ATACAAGTGA ACTATCAGAT ACTGGATTAA GGOCGGCTGG TGTTAAATCA 
AATTGCATAT TAT6TTCACT TGATAGTCTA TCACCTAATT CCCGCCGACC ACAATTTAGT 

4090 4100 4110 U20 4130 4140 

ATAAATCTTA AAGTTGAAGA TTTCGTTCTT ATGACAGAAG GTGTTTCTGA AAATGATACT 
TATTTAGAAT TTCAACTTCT AAAGCAACAA TACTCTCTTC CACAAAGACT TTTACTXTGA 

4150 4160 4170 4180 ' 4190 4200 

ATATTGATGG CCACACAACG CGGCTCGTTA AAACGTAXTA GTTTTAAAAJ CTTACAAGTT 
TATAACTACC GCTGTCTTCC GCCGACGAAT TTTGCATAAT CAAAATT7TA GAATGTTGAA 

4210 4220 4230 424.0 4250 4260 

GCTAAAAGAG CACAACGTGG AATAACTTTA TTAAAAGAAT TAAAGAAAAA TCCACATCGT 
CGATTTTCTC GTGTTGCACC TTATTGAAAT A ATTTT C TTA ATTTCTTTTT AGGTGTAGCA 

4270 4280 4290 4300 . 4310 4320 

ATACTAGCTG CACATGTAGT GACAGGTGAA CATAGTCAAT ATACATTAIA TTCAAAATCA 
TATCATCGAC GTGTACATCA CTCTCCACTT C7ATCAGTTA TATGTAATAT AA GT TT TA GT 

4330 4340 4350 4360 4370 4380 

AACGAAGAAC ATGGTTTAAT TAATGATATT CATAAATcTG AACAATATAC AAATGGCTCA 
TTGCTTCTTG TACCAAATTA ATTACTATAA GTATTTAGAC TTCTTATATG TTTACCGAGT 

4390 4400 4410 4420 4430 4440 

TTCATTCTAC atacagatga ttttggtgaa ctaatagaca tgtatattag ctaaaaacta 

AAGTAACATC TATCTCTACT AAAACCACTT CATTATCTGT ACATATAATC G A TTTTTGAT 



4450 4460 4470 4480 4490 4500 

TATGCAATCA CfiAAATTAAA TGATAAAATA CAGTAATGTT AAATTTTGAC TAAATTCAAG 
ATACGTTA3T GCTTTAATTT ACTATTTTAT GTCATTACAA TTTAAAACTG ATTTAAGTTC 
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^10 4520 4«0 • 4540 4550 4S6 ° 

GCATTTAXAT TAAATGCTGA CCAAGTACTT A7CSTTAAAT TAGC6ATACG GJjATCCGCGG 

SESSSS SSacgact ggttcatgaa tagcaattta atcgctatgc cttaggcgcc 



AATTC 

ttaag" 



(3) INFORMATION FOR SEQ ID NO: 2: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 2402 base pairs 

(B) TYPE: nucleic acid 

5 (C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 
(iii) ANTISENSE: NO 

10 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Staphylococcus aureus 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 
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M $ t I I C'TtS L E D V .L G D R F G R Y S K Y I 
GTGACrrGAAATAATTCAA^TTTATCACTTGAAOT 
2032 2042 2052 2062 2072 2082 2092 2102 

I Q E ft A L FDVRDGLKFVQRR] LYAHY 
ATT CAAGAG C C T G2ATTG C CAGAT GTT C GT GATGGTTT AAAACCAGT ACAACGTt GT ATTTT ATACG ZAATGT AT 
2107 2117 2127 213"> 214"» 2157 2161 2177 

SSGNTHDKNF RKSAKTVGOVJ G Q Y H 
TCAA3TGGT AAT AC ACACGAT AAAAATTTCCGTAAAAGT GCGAAAACAGT SGGTGATGTTATTGGTCAATATCAT 
2162 219: 2X0: 2212 22:: 2232 2242 2252 

f-HGSSSVYCAMVRLSQDWr.LR.HVLI 
CCACAT GGAGATTCCT CACT GT ACGAAGCAATGCT CCGTTT AAGT CAAGACTGGAAGTT ACGACAT GTCTTAATA 
22S"> 226* 22*n 226* 22«~ 2307 2317 2327 

£ K H G N N G 3 i D W D * F A A RYTEAKLS 
GAAATGCATGGTAATAATGCTASTATCGATAATGATCCGCCAGCGSCAATGC^ 
2332 234: 235; 236: 2372 2362 23)2 2402 

LLAEELLfcDlKKETVSriFNYDDTT 
T T ACT AG TT GAAGAGTT ATT AC 3T GAT ATT AAT AAAGAGACASTTT CT7T CATTCCAAACT AT GAT GAT ACGACA 
2407 141" . 24:- 243* 24;- 2«S*? 24«"» 24">7 

L E T K V L I S R r f I! L L ft V K 5 ? ? C I 5 A 3 Y 
CTCGAACC A*»T S5TATT GCCAT CAAG A T 1 T C C lAACTTATTAGTGAATGal 1 £ 1 ACAGGT ATATCTGCAG7TTAC 
248: 24?: 250: 2ii: 252: 2532 2542 2552 

AT : 1 F f M N L A E V 3 Q A T L K Y Z 0 K P D I 
GCGACAG AT AT ACCACCACAT AATTT A3CTGAAGT GAT T CAAgCAACATT 'TAAAT AT ATTGATAATCCGGAT ATT 
255"> 2t6- 2571 2567 259' 260" 2617 
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• V t: * L V r Y lK3Ff.fiT*3T I V 5 • 0 C 
A - A 5T C AA T CAATT AAT5 AAATAT ATT AAA55TCCT GATTTT C 3 AACT G 3? G 3TATT ATT GAA3 GT ATTGATGC? 

i'€2:" 2c<: :♦>«: 2«: w: ios; 269: 210: 

. ,- K * v £ s C K C B I I V * £ I! V E E t TL ft N 
A-TAAW&3CT?AT<^7CAGGTAAA3GTAGAAttATAGTrCG^ 

' 273i :•»<• r^si 2*4- 

> R V0t: lTC2 PVEVWK3SLVK R:t>t 
CG AC 5T AAACACTT AATT ATT ACT CWSAATTCCAT AT GAAGTCAACAAA33TAG3TTAGT AAAACGT ATCGATGAA 

2 iel 21*2 t»02 2 812 21:2 283: 2642 2652 

LRA DKKVDGlVEVRDETDRTGlftIA 
TTACGTGCTt^CAAAAAAGTCGATGCTAT^tynTGAAGT^ 
2851 2B61 2BT» 28*7 2691 29d 2917 2921 

ICLKKOVUSESIKNYL YKNSDLO IS 
ATT JJAATT GAAAAAAGAT GTGAACAGTGAAT CAATCAAAAATT ATCTTTAT AAAAACTCT SATTT ACAGATTTCA 
293: 2 »4I 2*«2 2912 2*62 7992 3002 

YNrNMVAXSOGftPKLMGlROlXDSY 

TATAATTTCAACATGGTCKTAT^^ 
300* 301* 3027 3031 3041 3057 306? 3077 

, u H 0 ' EVV AHRTKrEtOHACKRHMl 
TTGAATC^TCJJkATTGAGGTTGTOCAAATAGAA^ 
JOS: 309: 310: 3112 3122 3132 3142 3152 

VEGLI K A L S 2 LDKVIELJRSSKNK.R 
C^GAAGGTTTGATTAAAGCCTTGTCAATTTTAGATAAAGtAATCGAAT^ 
3l5 7 m 6 i 31" 31ti 3197 3201 3217 322? 

DAKCNLlEVYEFTEEQAE A XVMLQi. 
5ACG CT AAAGAAAACCTT ATCGAAGTATACGAGTTCACAGAA6AACA<W 
3C3r 32ir 3?S: 3262 3272 3292 3292 3302 

^ c - tntdivalegehkeleal: k q 1 

330-> 331^ 33-7 3331 3347 3351 3367 337T 

• H i tONHPALlNVlKEELNtlKKKr 
^STCATATTCTGATAACCATGATGCATTAn^ 

33 e: 339: 34c: 34i: 3422 343: 344: 3452 

K c E K L * L 3 tAEXEElKIDKE V.HVPS 
AAA'CTGAACGACTGTrrrrAATT G AA G CA fl AAArrGAA^ 
3IS1 ' 3467 347^ 3497 3497 3507 35H 3527 

ttVILSKTU HGYlKftTSIRSTNASG 
tuU^AAS^ATTTTAACTATGACACGTCATGGATATATTAAACGTACTTCTAT^ 
353z 3&4 ; 35S2 3562 3512 358C 3592 3602 

VECIGL KDGDS11KHQEVNTQOTVL 
GTT GAAGAT ATT GG7TT AAAAG ATGGT GACAGTTTACTT AAACATCAAGAAGTAAAT ACGCAAGATACCCTACT A 
360-»" 36H 36;i 363 1 3641 3657 3661 ;67l 

v c T n r g r v l r I rVHXLRS:'RN. KEIG 
GT * TTT AC AAAT AAA3 7T C3TT ATCTATTT ATACCAGTTCAT AAATTACG A« ATAT^CGTTGGAAAGAkTTGGGG 
3651 ' 3691 3102 3H: 3722 3131 3142 3152 

0 M V S v I V F 1 E E 3 E V V X N V Y N E K D F .N 
CAA- AT GT AT CACAAAT ACJTTCCTATCGAAGAAGATGAAGTWTTA? 
37S* " 3*6* >-»"" 37fl 3791 38C" 38i~ 3821 

• r A r \ ■. r a t q n 3 >: : k k ? t v » t r - - - 



ACTGA7GCA7T7TA7 
382: 3641 



PTTTT 3 IGA37CAAAAT GCSATGATT AA6AAAA3T A?A373C3TCTA7TT AAAACAACG 

'sei: 386: 39-2 38?: 389; 3902 

* f M K I 1 1. A T r V r E H D C L : 5 V K R f E K 
'"TTTAATf^ — fTT AA7TGC AA^ AAA3 TTAAAGAAAAT 3ATGATT T GA7T AST 37TA.T G C 3 TTTT GAAAAA 
3SC :J ' " 39:" ~ 3?-" 3931 390 iH " 3 * 6 " 291T 
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D Q I 1 T \ I T I. »: 5 K i T V T 5 E L 5 D T 3 
GAT CAA7T AATT AC CGTAAT7A 2AAAT AAA5 37 ATG7 IA77 *A ™ AT AA7 ACAAGTGAACT XT CAGA7 ACT G C A 

39a: 39?: 400: 4oi: 4:;: 4-3: 4042 401: 

L * A A S V K .5 I IJ L K V t ? t V V K T C C V S t 
TTAAGGGCGGCTG GTCTTAAATCAAT AAArCTTAAAGTT GAA5ATT? rTTTCTTATGACAuAAGGT CT? 1 CT GAA 

40S" 405'? 40??- 4067 4Cf* 4u~ 4ir? 

NOT! L M A T Q * 0 5 I K * I S. T K I I 0 V A K 
AATGATACTATAUGATGGCCACACAACGCGGrTCOT 
4132 4M: 4152 4163 4171' 41B2 4192 4202 

R A Q R G I T L LKCUKKNl H R I VAAHVV 
AGAGCACAACGT G GAAT AAC7TT ATT AAAAGAATT AAAGAAAAATCCACAT CGTATAGTACCT GCACATGTAGTG 
420? 421? 422? 423? 424? 425? . 426? 427? 

TGEHSQYT LYSKSMEEHGL1 NPLHK 
A£*GCTrGAACATACTCAATATACArTATA^ 
428i 429: 4302 4312 43:2 435: 43<: 4352 

SEQYTNGSrjVDTPDfOtVIDWYXS 
TCTGAACAATATACAAATCKSCTCATTCATTGTAGATACA^TGATTTTG 
435^ 436? 4377 4J97 439? <NC? 441? 44?** 

TAA 

401' 



(4) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1991 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND EDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 



(iii) ANTISENSE: NO 



(vi) 



ORIGINAL SOURCE: 

(A) ORGANISM: Staphylococcus aureus 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 



MNKC KNYSDt-SICfVLESLEAVBKRF 
AT3^TA^CW^T>^TTATTCASATGATTC>ATXCAu :T 1 1 1 AGA535GTTAJAA3CAGTTCCTAAAAGACCT 

<i si 6i n e: ?; ioi m 

G M Y I C S T C K K C L H K L V ;* E I V D N S V D 
G ST AT C TAT ATT G G AT CAATT GAT AAACG GGGATT AC AT CAT CT ACT .-T £.T C AAATT CT CGATAACT C CG T C G AT 

;it 12* 13* i£* lie p* ie* 

E V L K G Y G li E : C V T 1 K ? r 5 $ I S I E P U 
GAASTATTGAATGGTTACCKrTAACiAAATA^TGT^^ 

is: 2ci :n ::i 23: r«i *ci 

GKGMFTGI H K 5 C !T I T V S V I F T V L N A 
G GACGTGGTATG C CAACAGGTATA CAT AAATCA5 CTAAACC5ACAST T 3AAGTTATC7TTACTGTTTTACATGCA 
26f O* 28c 29* 30t 21t 32c 33* 
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: 5 r. r j C J '2 V K 7 f 5 5 L * 5 V S A ? \ V K A 
GC»Au 31 AAA77 7 GGACf A3 3733 TTAT AAAA777CA5GT C 37 CTTCACGGCGTTG3TG ZTT CXGTGGT AAATG CA 
jii lil icl 3" 1 ! 381 351 4S1 411 

L f t K L C V £ I K P G N I V K 0 5 r K K G C S 

T T GAG T GAAT G 3 777 GAAGT T G^AAT C CAT CGAGAT GGT AAT AT AT ATCATCAAAGTTTT AAAAAC GG T G GTT CG 
41? 42« 43c 44* 456 466 4?c 466 

? S % * G I V K »: G K T K K T G T K V T F K F D D T 
CrAT:TTCA&GT77A5TGAWAAGGTAAAACTAAGAAAA^ 
4 9] 501 SI! $21 S3! 541 551 5(1 

1 FK ASTSrwrDVUSEKLCESA FLLK 
ATTTTTAAAGCATCTAC^TCATTTAATT^^ TATTGAAA 
$66 $76 586 596 6M 616 626 636 

NLKlT^Wr iHSCKCRCltMYHYEtCI 
AATTT AAAAAT AACGCTTAAT i^TTTACGCAGTCWT AAAfi^CCT CAAGAGCATTACCATTATGAAGAAGGAATC 
o4l 651 661 6H 681 691 701 Hi 

KEFVSYV;;CCKEVtHDVATF*GtAN 
AAAGAGTT7 GTT A37T ATGTCAATGAAGGXAAAfiAAGTTTTGCATGACGT GGCT ACATTTTCAGGTGAAGCAAAT 
716 12€ ^36 746 156 166 "6 166 

CI EVC VAFOYHDOYStSIL ST V N N V 
GGTATAGAG GT AGACGTAG CTTT ZCAAT ATAAXGAT CAATATTCAGAAACTATTT^ AAGTTT^GT AAATAATCTA 
791 801 611 621 «31 •«! •*! 

R T K prcTHEVGf*KTAMTRVFN 0 Y A R 
CGTACTAAAGATGGTGGTACArATGAAGTTGGTTnAAAA^ 
666 616 6B6 896 906 916 926 936 

Kl HCLKTr PKNLDGNCXRCGiTAVV 
CGT AT T AAT GAAZTT AAAAC AAAAG AT AAAAACTTAGAT GG7 AATGATATTCGT^^ 
941 951 942 9?1 981 991 1001 1011 

5 V R I fEtiLertGCTK»KLCT$CA» 
T CT GTT CG7 A77 CCAGAAGAA7 7 ATT GCAATTTGAAGGAC AAACGAAATCT AAATTGGGT ACTTCTGAA3JTAGA 
101* 102f 103f 1046 1056 1066 1016 1086 

5AVC5VVADKLPFYl.tCKGQl.SKSL 
ACT GCT CTT G ATT CACTTGTTG CA5ACAAAT7GCCATT CT ATTT AGAAGAAAAXGGACAATTGTCT AAATCACTT 

109; uoi in: 1121 113: 1141 mi ii6i 

VKK.AlKACC»ARtAARKAREDA*SGK 
G7GAAAAAA5CGATTAAAGCAC>ACAASCAAG«*ACCT^ 
1166 1P6 1166 1196 1206 1216 1226 1236 

KNKRKPT*. l.SGKLTP fcQSKNTtKNE 
AAAAACAAGCGTAAAGACACT7T3CTAT CTGGTAAA7T AACACCrtXA^ 
1241 1251 1261 1211 1261 1291 1301 1311 

LYLVESaCAGGSAKLGfiORKr-QAl'L 
TTGT ATTT ACT CGAAGGTGATT 7TGCGGGAGGTT CAGCAAAACTTC^CGAGACCGCAAATTCCAAGCGATATTA 
1316 1326 1336 134* 1356 1366 1376 1366 

PLS0rVX!JTEKARLEri FKII Etl NT 
CCATT ACCT GGT AAGGT AA7T AA7 ACAGAGAAAGCAC37CT AGAACAT A77T7T AAAAAT *AAGAAATTAA7 ACA 
12*1 1401 1411 1421 1431 1441 1451 146! 

I I H 7 I GAT-VGTDf. Kit PSKYWRVJ I 
ATTATCCACAC AATCG 3GGCA3 3CGTTGGTACTGArTTT AAAA7TGAAGATAGTAA7T ATAATCCT CTAATTATT 
1466 1474 148c 1496 1506 1516 1526 1536 

WTrArTCSAKlOVLLLTfrrKYKr* 
A7GACTGA7GC7GA7A7T5A7 3 3TGC6CATATTCAAGTGCTATTGTTAArA7Trr7t7TCfrAATATATwAAACCG 
1541 1551 1561 1571 156*1 1551 161<; 1611 

L V C* A S . R V r 1 ALP* LYKLEi:3>tSKTK 
rTTGTTCAAGrAG3T7G7GT;.777ATTGrmACCTCCACTrTATAMTT5GKAAAA 
161c lo26 K3c 164* 165* 1*66 ;67« 1686 
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a v e v a k t r e t i v r. i ;■ k s ; :• k 5 r t 1 q 

CGAGTTGAATArGZTTGGACAGAraAAGAGrnAATAAATT^ 

:f3i pc; . i^i: it: ns; in; ;is: nt: 

RYKCLCEMKrE OtKCTT.Kf. FETRTL 
C CT7 ACX-CAG 3TTTGGGTGAAAT G AAC CCTGAfcCAATT AT GGGAAACG ACSATGAAC • C A£AAACACGAACTTT A 
1766 lT>6 178c 179$ 160* 1816 162* 1636 

I RVOVECEVASSKRVTTLMGDKVCF 
ATTCG7G7ACAAGTTGAA&ATGAAG7GCG77CATCTAAACGTGTAACAACA7TAAT 
1641 1851 1661 18*1 1661 IS?; 1901 1911 

R R E W I EKHVEFGMQtrC'Sl L0K5EV 
AGAC GT GAAT GGAT T GAAAAG CAT 5TT GAGTTT3GT AT G CAAGA5GACCAAACT ATTTT. AGATAATTCTGAAST A 
1916 1926 1936 1946 1956 1966 19*>6 1966 

QVLENr ot* DCEEI ** # 
CAAGTGCTTCyUkAATGATCAATTTGATGAGGAGGAAATCTAC 

1991 200J 2011 20;i 



(5) INFORMATION FOR SEQ ID NO: 4: 



(i) SEQUENCE CHARACTERISTICS : 



(A) LENGTH: 30 bases 



(B) TYPE: nucleic acid 



(C) STRAND EDNESS : single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 



(iii) HYPOTHETICAL: NO 



(iii) ANTISENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 



GCGCGAATTC GATGGWYTWA AACCWGTWCA 



(6) INFORMATION FOR SEQ ID NO: 5: 
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(i) SEQUENCE CHARACTERISTICS s 

(A) LENGTH: 31 bases 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 
(iii) ANTISENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5 
CGCGAAGCTT TTCWGTATAW CKCATWGCWG C 
INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 bases 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(iii) HYPOTHETICAL: NO 



62 

(iii) ANTISENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

GCGCGAATTC TWCATGCWGG WGGWAAATT 
INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 
(iii) ANTISENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

CGCGAAGCTT WCCWCCWGCW GAATCWCCTT C 

INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 7 amino acids 
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(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Ala Ala Met Arg Tyr Thr Glu 
5 

(10) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 



Tyr His Pro His Gly Asp S r 

5 
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(11) INFORMATION FOR SEQ ID NO: 10: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 bases 

(B) TYPE: nucleic acid 

5 (C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 
(iii) ANTI SENSE : NO 

10 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

GGCGGATCCC ATATGGCTGA ATTACCTCA 

(12) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 29 bases 
15 (B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: lin ar 



(ii) MOLECULE TYPE: cDNA 
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(iii) HYPOTHETICAL: NO 
(iii) ANTISENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 
GGCGGAATTC GACGGCTCTC TTTCATTAC 
5 (13) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 bases 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
10 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 
(iii) ANTISENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 
15 GGCCGGATCC CATATGAGTG AAATAATTCA AGATT 

(14) INFORMATION FOR SEQ ID NO: 13: 



66 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 bases 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
5 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 
(iii) ANT I SENSE : YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 
10 GGCCGAATTC TAATAATTAA CTGTTTACGT CC 

(15) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 bases 

(B) TYPE: nucleic acid 
15 (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(iii) HYPOTHETICAL: NO 



* * 
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(iii) ANT I SENSE : YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 
GGCCGAGCTC CAATTCTTCT TTTATGACAT TC 



